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Abstract: 

PURPOSE: To provide a photoelectric conversion device which can increase a photoelectric current by 
improving the numerical aperture of the device by changing the shape of an element and its manufacturing 
method. 

CONSTITUTION: In the title device which is provided with a photodiode 1, lighting window 4 for leading 
light to the diode 1 , and light shielding layers 3 for intercepting the light incident on the photodiode 1 and 
performs photoelectric conversion by detecting the light coming through the window 4 by means of the diode 1 , 
at least parts of the end faces of the layers 3 facing the window 4 are formed in linearly tapered shapes. (From: 
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m T-^V^-g-^ ^f+m=l, 2, — , m^^T^fc^ 
*<Tt>, ^-^-SBT-K#H-53fcl 7x~l 7m^^ 

[0 0 3 5] Af*0iJt Lt, m= 2(0^ z , = 1 . 0 
Mm, z 2 = 0 . 5Aim, 8, =7 0° , 0 2 =8O 
N a = 5 . 0/im N b = 0. 5^m N y = 0 . 5/i 
m, n, = n 2 =l. 5 <OWi&\Z%htlZ>ltnM\&*, 

%&<Dm*ffim (0 = 9 0° ) <om& kiturr&k. m 

1. 2 5«©*«*Sr»5Ci:*s-e#S. 
[0 0 3 6] 

[^?e<o^)m] ?«*^ i i2*(o^0^tt. 7*hy4*— 



(8) 
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13 



14 



So 10 

10 0 3 7] »**2E*©|8Wf4, 7*h^t-K 

7 * h y-c KfcUfctij-r s r t «t 9 itmM^n o 

< L*< Tfc 1 Mats 0 ir^^t^^I 

^t&9. rixt-i9s utmrntmna^. mmfi&n 20 

[0 0 3 8] fl!#JS3IE*E©»91H:, 

a S x o (tan (18 0° -20) -cot 0 ) 
bSy • tan [sin" 1 {(n i-sin( 18 0° — 2 



7* H^^--Kfc:M(±J-r5rt{-i9 3ttt^#iSrtTP 
*«*»K«ic*iv^r, ifflE«7t*»::BLfctfrie»#Ji 

HUfS 9 ©58 P t 5r £#^£#9, r*x 

[o o 3 9] m^m4mm.co^ma. y+ytrjir—v 

7 or Y K»wfcffl-r$::i:KJ: 9#«£*8rfT3 

#«aj*§S«K:*5V*-C, iiMBS3te«fcBLfcil(Mei8#Jl 

S©f-^J:tt5i9i;MU itfJfEifefcg Off 
££rx 0 , AIH]ilfelKflt<Z>ff£$:y* lllrE*8#JB©*B«r 
a, ffl&7* h?4a— h'bm%mb<n*—'<— 1 7-y7° 

- (i) 

0))/n 2 }) - (2) 



nx-sinO 8 0° -2 • 0)<n : 



(3) 



30 



<d (i) ~ o) ^m^mc-fx o izmjgh-tto 

X\ 7* K«>B««:J£< Ui<tt 1®*S 

9W^P^Sr7c#< t5r £dS^rtBi:*9. ififcJ: 

[0 0 4 0] iit#3S5lEttcDSS9§li, 7*Y?41r— K 
£, :©7* h^-fa— KK3fc&i£<fc*?>M3te&£. 

mm7* h'lzAtt-rzyt&mzmytmbzffi 

x., ltfrfE^ft&£iiCTfl-SIS;i»kA#tL,T< 53tSrBff1S 
7* h^-f 3*— K^^tU-rsr £(-J; 9*«««*fT53K 

a^xjtan (18 0° -2 0) -cot 0 ) 
bSy 'tan Csin~ l { ( n i -sin( 18 0° — 2 
n,-sin(l 8 0° -2 • 0)<n 2 

cd (4) ~ (6) ttmmz.ffilziri.b\z.&-fe\,tL<7> 
X\ 7* Y?40r- K©ffiaSrJ£< U<tt HfS 
9 cdH8p £5;:£;4S-5Ttg£/j:9, 

[0 0 4 1 ] ft*S6f2ttcDf§f|fi, 7th^^"-K 

a ^x 2 (tan (18 0° -2 0) -cot0) 



K £ T&itM b O *—s<— 7 y 7°^ Z b . /< v -> a 



0))/n a }) 



(4) 
(5) 
(6) 



m&m%m<OT-'<—ubmmmmii&®&b<Dm%-mx' 



(7) 



(9) 

15 

b^y - tan [sin"' { ( n i -sin( 18 0° — 2 
ni-sin(l 8 0° -2 • 0)<n 2 



¥fffl¥-6 - 112 5 13 



16 



fl))/n a » 



(8) 
(9) 



CD (7) ~ (9) iZZmtiflCffitzi- £ bKWLfe^CD 

X\ 7*Y?4i>r— K<DB«£J£< U<tt)lIfS 

[0 0 4 2] W**7|a«03»W»4, 7*h^t-K 
fc, :©7i h?**- Kfc3te**<fc«><©«g3fe!Bi:» 



10 



cDi&B^m (1, 2, 3 ••) {BtfJiMUfcWT— JKtt 
«r«-*-5J:5t-«*b» HtFf5j&5tJi<D7 l -'-«-g|5i: WIS 

&<D4>g£ra, 85127* hVJ*- Kt»*iiO*- /< 
«nBJBIHJtt«««)JB*fi|sSrn a fc-TSi:, 



a S Zm(tan (18 0° —20m) -cot 0 m) .—(10) 
b ^ y - tan (sirT 1 { ( n , -sin( 1 8 0° - 2 •. 0 m))/n *}] -.(11) 
n,-sin(18 0" -2 • 8m)<n a - (12) 



cd do) ~ (12) jzzmmzmtz-txoic&'feistz 

T'feS 0 20 
[0 0 4 3] «*JS8|E*©^BJ(4, LSIIg^rfflV^ 

»*JWM?L< tt7— X?:R®&£&&?gjftU -<D 
>lMHLtfflt\ 7t h^t- K©ffiitrJ£< L 30 

teKxhimm^wmnmzxz < bz>=.b&*imt 
[0 1 1 is*3S8iE«©^Kro— ^MMX'ibzytn&m 

[0 2] n*«lfEtt<D|gB^(D-^ig#iJT*fcS5t«^m 
SBcd*^ Sr^i-Wf BUI T* fc 5 . 

ttOtfrf-Sr^i-WBH-CifcS. 40 
[0 4] »*«3ffi*oa5W«>-lia6W^fc53t««» 
Sr^M-WBBI-e*) 5. 



[0 5] W*q[4ia*«>3BW«>-Sll6WCS>53t««» 
[06] ^-^-^(c*J-f-53tmSitffi<0^b©^Sr^ 
[0 7] ^— 9y7*fttc«-r«*«i«ffi©SgflsO« 

[0 8] ^*ni^>X&/Bv\fc*«9i©3te¥»i:«* 
O3t#^i:=SrJtt{5LT^i-iB!lB0T-fc5o 

[0 9] ^!JT-fe>-*J-©«^Sr^i-5pB0Tfo5o 

[010] 19©a-a E?fB0T*foS= 

[011] IS**5|E«feco^^ro-||Jfe9!n?fc53t«^ 
^gJSO^ fc^f IStB0 T- fe -5 0 

[012] mftmvmzizM-rzytmffifeomtom* 

Sr^-r4#140T-fc5 o 

[013] ft#*61B«©»K©— IllfcW^fcS*** 

[014] 013 CD«j££r-^-f 7 n uvXSr^irft^ 
l-^ffl Ufc^ro«^-Sr^i-BrB0t , &5. 
[015] W#*7e*^*0§©-2S;K«-eifc33te«* 

Sr^-fWfBH-CfcS. 
[^-§-WiSi0J] 
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